Due to the large amount of complex organics and its low biodegradability, the degradation of printing and dyeing wastewater attracts lots of attention. In this paper, the actual printing and dyeing wastewater was treated by electrochemical method, and the effects of pH, electrolyte concentration, anode electrode, two-dimensional electrolysis, three-dimensional electrolysis, combined processes were discussed. In the combined process case, the electrochemical process as a pretreatment or advanced treatment was explored.. The research showed that the optimal pH value was 3 by two-dimensional electrolysis, while the value was 9by three-dimensional electrolysis. The COD removal rate is 85.4% (three-dimensional) and46.6% (twodimensional). The order of treatment effects of different electrode is as following: SS/PbO 2 >Ti/PbO 2 >Ti/RuO 2 -La 2 O 3 > without electrode plates. The degradation effects of electrolysis, iron-carbon, and Fenton individually are not as good as the combination process, and the electrochemical process is more suitable on the front of iron-carbon process or Fenton process.
INTRODUCTION
Decolorization is a major problem in the treatment of printing and dyeing wastewater. In addition ,the actual printing and dyeing wastewater contains a large amount of complex organics, so its biodegradability is low. Dyeing wastewater contains complex types of dyes, which are persistent organic pollutants [1] [2] . It's 1 Qi Jiang, Jianjun Chen (Corresponding Author), Hangzhou Dianzi University, Hangzhou, China, 310018 Weiying Yao, Xiangnan Yu, Zhejiang Yiqing Environmental Engineering Co., Ltd., Hangzhou, China, 310018 difficult to degrade and have serious impacts to human and environment Therefore, it is urgent to seek ways to degrade printing and dyeing wastewater. TaoP [3] used electro coagulation to treat textile wastewater by aluminum-iron electrodes for examining the effect of different factors on the removal rate of COD. The results showed that there moval efficiency was better under the optimum conditions. Han G [4] used the infiltration/flocculation combination process to treat printing and dyeing wastewater. The dye exclusion rate was 99%, and the printing and dyeing wastewater could be effectively treated and reused. With the development of the textile industry, the wastewater generated is becoming more and more complex and simple physical and chemical process are no longer sufficient to meet the requirements. It's hard to work for conventional treatments such as coagulation, biooxidation, adsorption, ion exchange, and chemical oxidation. So advanced oxidation techniques such as photo-Fenton [5] [6] , Photocatalytic [7] [8] , wet air oxidation [9] [10] [11] , ultrasonic [12] [13] , Ozone [14] [15] ,electrochemical oxidation [16] [17] and combinations of various processes as the main methods for degradation of printing and dyeing wastewater to optimize wastewater treatment now.
EXPERIMENTAL
The experimental wastewater is sampled from a factory in Zhejiang province. Lianhua Science and Technology COD 5B-3A (V7) Rapid Detector, Leici DDS-11A Digital Display Conductivity, Leici PHS-3CPH Meter, CJJ78-1 Magnetic Heating Stirrer, High Speed Centrifuge, MS -3050 DC power supply HH-2 digital water bath, resistance furnace.
In this experiment, the electro-chemical device uses a glass electrolytic cell. The anode is a self-made electrode plate that Ti-based and SnO2-Sb2O5 coated. Two cathodes are graphite plate, the size is 5cm×5cm×1mm.The third electrode is columnar activated carbon and iron nail. Nine holes were drilled on the plate to facilitate electrolyte flow. The surface area of the electrode plate is 40 cm2. The experimental device is reference to the literature ICACEES2018-S2213.
RESULTS AND DISCUSSION

Effect of Initial pH on Degradation Rate
According to this research, the pH value has a great influence on the treatment effect. Figure 1 shows the COD removal rate of wastewater at different pH (3, 5, 7, 9, 10) conditions. The current density is 10 mA/cm2 and the distance between the plates is 1.0 cm. It is clear from the figure that the highest COD removal rate is 46.6% at pH 3, and the removal rates are roughly the same at other pH values. In the acidic condition, removal rate is lower at the first 30 minute, and then it grows faster. In addition, the trend of the reaction at all pH was observed. After one hour of reaction, the COD removal rate did not increase significantly, growth rate is around 7%. Therefore, in actual operation, the reaction time can be appropriately reduced to reduce costs. 
Effect of Different Anodes on Degradation Rate
The core process of electrochemical reaction is the reaction electrode, which determines the working characteristics and effects of the electrochemical reaction. In practical applications, materials with higher oxidation potentials are usually selected as anodes for oxidation treatment. The electrode materials mainly include metals, metal oxides, non-metal oxides, carbon, and particle electrodes, which have different electrochemical properties and are used in different wastewater treatment. Different reaction electrodes have a great influence on the treatment effect of wastewater. Figure 2 respectively shows the two-dimensional and three-dimensional electrolytic oxidation of actual wastewater using different electrodes. The reaction conditions were pH=7, the current density was 10 mA/cm2, and the distance between plates was 1.0 cm. The removal conditions of electrode titanium-based RuO2-La2O3 coated, titanium-based PbO2 coated, stainless steel-based PbO2 coated and non-electrode were compared. The result of COD removal efficiency for two-dimensional electrolytic oxidation is: SS/PbO2>Ti/PbO2>Ti/RuO2-La2O3; three-dimensional electrolytic oxidation is SS/PbO2>Ti/PbO2>Ti/RuO2-La2O3>no electrode plates. Tow experiment both show the same rules. Figure 3 shows the COD removal efficiency of three-dimensional electrolytic oxidation at different pH conditions, with a current density of 10 mA/cm2 and a plate spacing of 1.0 cm. Compared with two-dimensional electrolytic oxidation, threedimensional electrolysis has better degradation under alkaline conditions, which may be related to the iron-carbon filler inside. The formation of ferric hydroxide flocks under alkaline conditions may carry or adsorb some of the contaminants. And after 60 minute of reaction, the removal rate of COD remained basically unchanged, indicating that the reaction basically reached equilibrium, and the increase of reaction time had no effect. Three-dimensional electrolysis is different from two-dimensional electrolysis in that a three-dimensional electrode is filled with electroconductive particles in electrolytic cell or the charged particles are in a flowing state, and current is supplied from the electrode to the surface of the particles to cause a chemical reaction on the surface. Due to the addition of the particle electrode, the ratio of the three-dimensional electrode surface to the surface is greatly increased, and the distance between the particles is small, which increases the material moving speed and improves the current efficiency and processing efficiency.
Effect of Two-Dimensional Electrocatalysis and Three-Dimensional Electrocatalysis on Degradation Rate
Effect of Combination Process on Degradation Rate
Wastewater treatment has been increasingly developed and the requirements are getting higher and higher. A single treatment method can no longer meet emission requirements. The combined use of combined technologies is becoming more and more common. Table 1 shows the results of the treatment of printing and dyeing wastewater by the combined use of electrochemical and other advanced oxidation methods. It can be seen from Table 1 that the effects of single electrolysis, iron carbon, and Fenton are not as good as the degradation effect of the combined process. And it is clear that the chemical combination process is more suitable for pretreatment. 
CONCLUSIONS
This article mainly studied the main influencing factors of actual printing and dyeing wastewater's electrochemical degradation, and obtained the following conclusions.
(1) The actual printing and dyeing wastewater has the best effect when pH=3 in two-dimensional electrolysis. In three-dimensional electrolysis, pH=9 was the best condition, and the COD removal rate was three-dimensional (85.4%)>two-dimensional (46.6%).
(2)Comparison of different electrode effects: SS/PbO2>Ti/PbO2>Ti/RuO2-La2O3> without electrode plates.
(3) The effect of separate electrolysis, iron-carbon, and Fenton degradation is not as good as that of the combination process, and the electrochemical process in front of iron-carbon, Fenton process is better than after iron-carbon, Fenton process.
